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(54) [Title] DIGITAL BROADCASTING SYSTEM 

(57) Abstract 
Problem 

To present a digital broadcasting system that 
allows respective viewers to select and watch programs 
that suit their preferences. 
Solution 

The system is configured with digital broadcast 
receiver 7 installed at each household 1 and a digital 
broadcast transmitter installed at broadcasting station 2; 
and digital broadcast receiver 7 generates viewing data 
that allow programs actually viewed by each viewer to be 
specified and transmits the generated viewing data to 
broadcasting station 2 on a timely basis. The digital 
broadcast transmitter of broadcasting station 2 receives the 
viewing data on the programs viewed that are sent from 
respective households 1 , recognizes the program 
preferences of respective viewers based on the viewing 
data received, generates e-mail regarding programs suited 
to said preferences according to the preferences 
recognized, and transmits the e-mail to the respective 
households 1 on a timely basis. 
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Claims 

1 . A digital broadcast receiver for digital broadcasting containing multiple programs sent 
from a broadcasting station, wherein said digital broadcast receiver is equipped with a means for 
generating viewing data that allow programs actually viewed by each viewer to be specified and 
a means for transmitting the generated viewing data to the broadcasting station on a timely basis, 
and the broadcasting station side is capable of recognizing the program preferences of the 
respective viewers based on the viewing data sent from the respective viewers. 

2. A digital broadcast transmitter for digital broadcasts containing multiple programs, 
wherein said digital broadcast transmitter is equipped with a means for receiving program 
viewing data sent from respective viewers, a means for recognizing the program preferences of 
respective viewers based on the viewing data received, a means for generating e-mail containing 
information regarding programs suited to said preferences according to the recognized 
preferences of respective viewers, and a means for transmitting the generated e-mail to the 
respective viewers on a timely basis. 

3. A digital broadcasting system configured with a digital broadcast receiver installed at 
each household and a digital broadcast transmitter installed at a broadcasting station, wherein 
said digital broadcast receiver is equipped with a means for generating viewing data that allow 
programs actually viewed by each viewer to be specified and a means for transmitting the 
generated viewing data to the broadcasting station, and said digital broadcast transmitter is 
equipped with a means for receiving the viewing data about the programs viewed sent from 
respective households, a means for recognizing the program preferences of respective viewers 
based on the viewing data received, a means for generating e-mail containing information 
regarding programs suited to said preferences according to the recognized preferences of 
respective viewers, and a means for transmitting the generated e-mail to the respective viewers 
on a timely basis. 

4. The digital broadcasting system described in Claim 3, wherein said digital broadcast 
receiver is provided with an e-mail display means for displaying the content of the e-mail sent 
from the broadcasting station on a monitor screen on a timely basis. 

Detailed description of the invention 
[0001] 

Industrial application field 

The present invention pertains to a transmitter for transmitting digital broadcasts 
containing multiple programs from a broadcasting station to respective households by means of 
satellite-based broadcasting signals utilizing a communication satellite or a broadcasting satellite, 
cable-based broadcasting signals as is the case with CATV, or terrestrial signals; a receiver 
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installed at each household in order to receive the digital broadcasts; and a digital broadcasting 
system configured with said devices. 

[0002] 
Prior art 

In recent years, a digital satellite broadcasting system utilizing communication satellites 
has attracted attention as a television broadcasting system of a new type. (Refer to Nikkei 
Electronics 1996.9.2 (no. 669), pp. 149 - 164, for example). In the case of a digital satellite 
broadcasting system, many programs are broadcast using a far greater number of channels than 
with a conventional broadcasting system, and each viewer can select his/her favorite channel 
among them and watch a program broadcast on said channel. 

[0003] 

Problem to be solved by the invention 

However, because the digital satellite broadcasting system involves an extremely large 
number of viewable channels, selection of a program becomes rather difficult. For example, 
when someone has wanted to watch a favorite category of program, it has been difficult to find at 
what time, on which channel, and with what content said program would be broadcast, and a 
desired program could be missed. Accordingly, the purpose of the present invention is to 
configure a digital broadcasting system that allows a viewer to easily select and watch programs 
that suit his/her preferences, and a digital broadcast transmitter and receiver to be used to 
configure said system. 

[0004] 

Means to solve the problem 

The digital broadcast receiver pertaining to the present invention is equipped with a 
means for generating viewing data that allow programs actually viewed by viewers to be 
specified and a means for transmitting the generated viewing data to the broadcasting station's 
side on a timely basis. 

[0005] 

To generate the viewing data, viewing start times, viewing end times, and viewing 
channels of programs are monitored constantly, and these data items are stored in a memory as 
viewing data. Subsequently the viewing data are read from the memory on a timely basis, and 
they are transmitted together with accounting information to the broadcasting station through a 
telephone line. Here viewing data can be generated for multiple viewers who watch programs 
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using said receiver. In this case, the viewing data include identification data for identifying 
individual viewers in addition to the identification data unique to the receiver. In this way, the 
program preferences of respective viewers can be recognized at the broadcasting station based 
on the viewing data sent for the respective viewers. Then, information items regarding programs 
suited to the preferences of respective viewers can be generated based on said recognition results 
and presented to the respective viewers. Also, programs to be broadcast can be organized 
according to the preferences of multiple viewers. 

[0006] 

In addition, the digital broadcast transmitter pertaining to the present invention is 
equipped with a means for receiving program viewing data sent for the respective viewers, a 
means for recognizing the program preferences of respective viewers based on the viewing data 
received, a means for generating e-mail containing information regarding programs suited to said 
preferences according to the recognized preferences of respective viewers, and a means for 
transmitting the generated e-mail to the respective viewers on a timely basis. 

[0007] 

Here, the viewing data sent for each viewer contain viewing start times, viewing end 
times, and viewing channels pertaining to the viewer. Thus the preferences recognition means 
determines categories of programs viewed by said viewer within a prescribed period of time in 
order to detect the category viewed most often. Then the e-mail generation means extracts 
programs included in the aforementioned detected category among programs to be broadcast in 
the future, and generates an e-mail that contains information about said programs, such as 
scheduled broadcasting dates, broadcasting channels, and program names. This e-mail is 
generated for each viewer. Thus, a viewer will know scheduled broadcasting dates, broadcasting 
channels, and program names for programs in a favorite category upon receiving an e-mail 
addressed to him/her. 

[0008] 

Furthermore, the digital broadcasting system pertaining to the present invention is 
configured utilizing a combination of the aforementioned digital broadcast receiver and the 
digital broadcast transmitter. Here, more specifically, an e-mail display means is provided in 
order to display on a TV receiver monitor screen in a timely fashion the contents of e-mail sent 
to the digital broadcast receiver from the broadcasting station. Thus the viewer can read the 
received e-mail displayed on the screen as soon as the TV receiver is turned on. 
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[0009] 

Effect of the invention 

According to the digital broadcast receiver, the digital broadcast transmitter, and the 
digital broadcasting system pertaining to the present invention, each viewer can easily select and 
watch programs that suit his/her preferences. 

[0010] 

Embodiment of the invention 

The present invention will be explained more specifically below based on an embodiment 
in which it is applied to a digital satellite broadcasting system. Figure 1 shows the overall 
configuration of said system and the equipment configuration on the broadcasting station side. 
Digital satellite broadcast receiving antenna 6 is installed at each household 1 , and the digital 
satellite broadcast signal it receives is supplied to digital broadcast receiver 7. IC card 18, to 
which accounting information, etc., is to be written, is inserted into digital broadcast receiver 7. 
Digital broadcast receiver 7 is connected to broadcasting station 2 via telephone line 4. 

[0011] 

Transceiving antenna 5 is installed at broadcasting station 2, with digital satellite 
broadcasts being transmitted to each household 1 from said transceiving antenna 5 via 
communication satellite 3. As is well known, programs provided to broadcasting station 2 from a 
commissioning broadcasting enterprise are transmitted to satellite 3 via baseband system 9, 
encoder system 10, transceiver system 11, and transceiving antenna 5. In addition, program 
information provided by the commissioning broadcasting enterprise are supplied to an integrated 
program management system 8 where all the programs are managed in an integrated fashion. In 
addition, broadcasting station 2 is provided with customer management system 12 that is used to 
manage customer (viewer) subscriptions to programs, charges, and billing; key management 
system 13 that is used to generate key information in accordance with viewer agreements, and to 
issue ID numbers to be registered with IC cards 18; and EPG management system 14 that is used 
to generate data for displaying programs to be transmitted based on the information sent from 
integrated program management system 8. 

[0012] 

Furthermore, in the present invention program database 15 is connected to integrated 
program management system 8, and viewer-specific program viewing database 16 and e-mail 
content database 17 are connected to customer management system 12. Program data such as 
broadcast start times, broadcast end times, broadcasting channels, and categories of programs 
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already broadcast and of those to be broadcast in the future are prestored in program database 15 
in the form of a table (See Figure 7). As will be described later, program viewing data such as 
viewing start dates/times, viewing end times, and broadcasting channels for programs viewed by 
respective viewers are prestored in the form of a table in viewer-specific program viewing 
database 16 with respect to each viewer (see Figure 8). In addition, multiple kinds of e-mail to be 
transmitted to respective viewers are stored in e-mail content database 17 (See Figure 9). 

[0013] 

Digital broadcast receiver 7 has the configuration shown in Figure 2. A satellite signal 
received by receiving antenna 6 is first input to tuner 21; switching of a reception transponder, 
demodulation, and error correction decoding are carried out; and the resulting transport stream is 
supplied to transport stream processing circuit 23 via descrambling circuit 22. Descrambling 
circuit 22 descrambles using descrambling key data. Transport stream processing circuit 23 
receives program specification information generated based on a channel selection operation 
performed by a viewer and extracts the necessary video data and audio data from the transport 
stream. The extracted video data are supplied to video decoding circuit 24, converted into an 
NTSC signal by NTSC conversion circuit 25 after being converted into decompressed video data, 
and output to TV receiver 32. In the meantime, the extracted audio data are supplied to audio 
decoding circuit 27, converted into an analog signal by D-A conversion circuit 28 after being 
converted into decompressed audio data, and output to TV receiver 32. 

[0014] 

In addition, digital broadcast receiver 7 is equipped with remote controller (to be referred 
to as remote control, hereinafter) 19 and user interface circuit 29 for inputting/outputting data 
to/from VTR 20, with photoreceptor 30 for receiving an infrared remote control signal from 
remote control 19 and light-emitting apparatus 31 for transmitting an infrared control signal to 
VTR 20 being connected to said user interface circuit 29. Operations of the aforementioned 
respective circuits and write/read of data to/from IC card 18 are controlled by control CPU 26. 
Here, the viewer accounting information stored in IC card 18 is transmitted to telephone line 4 
from control CPU 26 via modem 37. 

[0015] 

Figures 3-5 show procedures for generating and transmitting program viewing data by 
said digital broadcast receiver 7. Figure 3 shows operations carried out after the power switch of 
digital broadcast receiver 7 is turned on. First, when the power is turned on in Step SI, current 
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time t is stored as time data T in Step S2, and currently viewed channel c is stored as channel 
data C. 

[0016] 

Subsequently, current channel C and channel data C are compared in Step S3 in order to 
determine whether the channel has been changed. If YES is determined due to a change of 
channel, a transition is made to Step S4, and current time t is compared with the value obtained 
by adding 5 minutes to time data T in order to determine whether 5 minutes have elapsed since 
the channel was changed. If NO is determined due to a change of channel before 5 minutes have 
elapsed, flow returns to Step S2. 

[0017] 

When 5 minutes or more have elapsed since the channel was changed, NO is determined, 
a transition is made to Step S5; time data T, current time t, and channel data C are stored in 
nonvolatile memories Mi (not illustrated) connected to control CPU 26, and counter i is 
incremented before returning to Step S2. 

[0018] 

When the power switch of digital broadcast receiver 7 is subsequently turned off, current 
time t is compared with the value obtained by adding 5 minutes to time data T in Step SI 1 in 
Figure 4 in order to determine whether the program viewed last was viewed for 5 minutes or 
longer. If YES, a transition is made to Step SI 2, time data T, current time t, and channel data C 
are stored in nonvolatile memories Mi, and the power is turned off in Step S13 after counter i is 
incremented. 

[0019] 

Time memory [sic; data] T stored in nonvolatile memories Mi (i = 1, 2, ... n) in this 
manner indicate viewing start times of programs that were viewed for 5 minutes or longer, 
current times t indicate their viewing end times, and channel data C indicate the viewing , 
channels, with these data (T, t, and C) constituting program viewing data pertaining to each 
viewer. 

[0020] 

Figure 5 shows a procedure performed by digital broadcast transmitter 7 when 
transmitting said program viewing data (T, t, and C) to broadcasting station 2 via telephone line 
4 along with accounting information stored in IC card 18. The broadcasting station accounting 



information telephone number is called in Step S21, and whether the line is busy is determined 
in Step S22. If YES, flow returns to Step S21 after the 5 minute wait time in Step S23 has passed. 

[0021] 

If NO is determined in Step S22, the accounting information is first transmitted to the 
broadcasting station in Step S24, accounting information returned from the broadcasting station 
is then received in Step S25, and whether the items of accounting information match is 
determined in Step S26. If a match is determined at this point, the transmission of accounting 
information is repeated upon returning to Step S24. 

[0022] 

If a match is determined in Step S26, a transition is made to Step S27, the accounting 
information in IC card 1 8 is erased, and the program viewing data stored in the nonvolatile 
memories are transmitted to broadcasting station 2 via telephone line 4 in Step S28. Then, after 
counter i is reset to 0 in Step S29, the telephone line is disconnected in Step S30. 

[0023] 

The viewer-specific program viewing data transmitted to the broadcasting station from 
each household in this manner are written into viewer-specific program viewing database 16 of 
broadcasting station 2 shown in Figure 1. As a result, as shown in Figure 8, for example, 
program viewing data comprising viewing start times, viewing end times, and broadcasting 
channels are stored in viewer-specific program viewing database 16 with respect to each viewer. 

[0024] 

Figure 6 shows operations carried out at the broadcasting station 2 side for a specific 
viewer. In Step S31, "program viewing data" of a given viewer stored in viewer-specific 
program viewing database 16 are read, and the number of categories viewed by said viewer is 
counted in "program data table" stored in program database 15. For example, when the program 
viewing data shown in Figure 8 are read from the program data table shown in Figure 9 [sic; 7] 
containing broadcast start times, broadcast end times, broadcasting channels, and categories of 
the respective programs, the counts are 1 for Category N (news) and 2 for Category M (movies). 

[0025] 

Subsequently, in Step S32 in Figure 6, the most frequently viewed category is extracted. 
In the case of the example given above, Category M (movies) is extracted as the largest category. 
Then, in Step S33, while treating this largest category as the favorite category of said viewer, an 
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e-mail corresponding to said category is read from e-mail content database 17 shown in Figure 1 
and transmitted to said viewer. For instance, when his/her favorite category is movies, the latest 
information about movies in particular, for example, the scheduled broadcasting dates/times, 
broadcasting channels, and content of movie programs, from among programs to be broadcast in 
the future are included in the e-mail and transmitted to said viewer via satellite signal, as shown 
in Figure 9. This viewer specific procedure is carried out for all viewers. 

[0026] 

Upon receiving the aforementioned e-mail, digital broadcast receiver 7 of the viewer 
displays said e-mail on the screen of TV receiver 32 when it is turned on. As a result, the viewer 
will know the broadcasting dates/times, broadcasting channels, and program contents of 
programs suited to his/her preferences, and can watch those programs for certain by making 
recording reservations on VTR 20, for example. 

[0027] 

Here, the configurations of the respective components are not restricted to those of the 
aforementioned embodiment, and they may be modified in a variety of manners within the 
technical scope described in the Claims. For example, when multiple viewers in the same 
household watch digital broadcasts using common digital broadcast receiver 7, it is feasible for 
individual sub-ID numbers to be assigned to the respective viewers, with different e-mails being 
transmitted to the respective viewers in the same household. In addition, although a pregenerated 
e-mail is transmitted to the viewer in the example given above, it is also feasible to perform any 
necessary editing each time it is transmitted. Furthermore, the mail transmission is not 
necessarily restricted to the aforementioned example where electronic mail is transmitted in the 
form of a satellite signal, and a configuration that involves sending paper-based mail may also be 
adopted. 

Brief description of the figures 

Figure 1 is a block diagram showing the overall configuration of the digital broadcasting 
system pertaining to the present invention and the equipment configuration within a broadcasting 
station. 

Figure 2 is a block diagram showing a specific configuration of a digital broadcast 
receiver. 

Figure 3 is a flow chart showing operations performed when the power switch of the 
digital broadcast receiver is on. 
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Figure 4 is a flow chart showing operations performed when the aforementioned power 
switch is off. 

Figure 5 is a flow chart showing operations performed when accounting information is 
transmitted. 

Figure 6 is a flow chart showing operations performed at the broadcasting station. 
Figure 7 is a diagram showing a program data table. 
Figure 8 is a diagram showing program viewing data. 
Figure 9 is a drawing showing an example of e-mail content. 

Explanation of symbols 
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Household 


2 


Broadcasting station 


4 


Telephone line 


7 


Digital broadcast receiver 


15 


Program database 


16 


Viewer-specific program viewing database 


17 


E-mail content database 


26 


Control CPU 


19 


Remote control 


20 


VTR 


30 


Photoreceptor 


31 


Light-emitting apparatus 


32 


TV receiver 
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Figure 1 



Key: A Program 

B Program information 

8 Integrated program management system 

9 Baseband system 

10 Encoder system 

1 1 Transceiver system 

12 Customer management system 

1 3 Key management system 

14 EPG management system 
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Figure 2 



Key: 18 IC card 

1 9 Remote control 

21 Tuner 

22 Descrambling circuit 

23 Transport stream processing circuit 

24 Video decoding circuit 

25 NTSC conversion circuit 

26 Control CPU 

27 Audio decoding circuit 

28 D-A conversion circuit 

29 User interface circuit 
32 TV receiver 

37 Modem 




Figure 3 



Key: 



Power SW on 
Power on 

T <r- Current time t 
C <r- Current channel c 
t > T + 5 minutes? 
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Figure 4 



Key: 



A Power SW off 
Sll t £ T + 5 minutes? 
S13 Power off 




Figure 5 



Key: A Start transmitting accounting information 
B Mismatch 
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C End 

521 Dial broadcasting station's accounting information number 

522 Line busy? 

523 Wait time (5 minutes) 

524 Transmit accounting information 

525 Receive accounting information 

526 Verification 

527 Erase accounting information 

528 Transmit program viewing data 
S30 Disconnect telephone line (off-hook) 
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Figure 6 



Key: A Start 
B End 

53 1 Count the number of categories in "program viewing data " sent from viewer and 
"program data table " kept at the station side 

532 Extract the largest viewing category 

533 Transmit e-mail to applicable viewer according to his/her favorite category 
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Figure 7 
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Figure 8 



Key: 1 
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Start date/time 
End date/time 
Channel 
_ month_ day 
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Figure 9 



Key: 1 



NEWS ! : "Independence Day, " a super-hot movie, will be broadcast on Channel 
18, starting at 9:00 p.m. on February 20 



